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How many electricians does it take to change a light bulb?

How many electricians does it take to change a light bulb?

None, as most small light bulbs are designed to be plugged
in and out safely - although there are still people who call in
an electrician to change the light bulb.

The story of Candles
• Romans began making true dipped candles from tallow, beginning around
500 BC. While oil lamps were the most widely-used source of illumination
in Roman Italy, candles were common
• Qin Shi Huang (259–210 BC) was the first emperor of the Chinese Qin
Dynasty (221–206 BC). His mausoleum, which was rediscovered in the
1990s, twenty-two miles east of Xi'an, contained candles made from whale
fat.
• The Han Dynasty (202 BC – 220 AD) Jizhupian dictionary of about 40 BC
hints at candles being made of beeswax, while the Book of Jin (compiled in
648) covering the Jin Dynasty (265–420) makes a solid reference to the
beeswax candle in regards to its use by the statesman Zhou Yi (d. 322).[6]
An excavated earthenware bowl from the 4th century AD, located at the
Luoyang Museum, has a hollowed socket where traces of wax were found.

The story of Candles part 1
• After the collapse of the Roman empire, trading disruptions made olive oil,
the most common fuel for oil lamps, unavailable throughout much of
Europe. As a consequence, candles became more widely used.
• Candles were commonplace throughout Europe in the Middle Ages. Candle
makers made candles from fats saved from the kitchen or sold their own
candles from within their shops.
• Wax from boiling cinnamon was used for temple candles in India. Yak
butter was used for candles in Tibet
• Tallow, fat from cows or sheep, became the standard material used in
candles in Europe. The unpleasant smell of tallow candles is due to the
glycerine they contain. The smell of the manufacturing process was so
unpleasant that it was banned by ordinance in several European cities.

The story of Candles part 2
• Beeswax was discovered to be an excellent substance for candle
production without the unpleasant odour, but remained restricted in usage
for the rich and for churches and royal events, due to their great expense.
• With the growth of the whaling industry in the 18th century, spermaceti,
an oil that comes from a cavity in the head of the sperm whale, became a
widely used substance for candle making. Like beeswax, spermaceti wax
did not create a repugnant odor when burned, and produced a significantly
brighter light. It was also harder than either tallow or beeswax, so it would
not soften or bend in the summer heat. The first "standard candles" were
made from spermaceti wax.

The story of Candles part 3
• By the late 19th century, Price's Candles, based in London was the largest
candle manufacturer in the world.
• An accidental discovery by George Wilson, a talented chemist, distilled the
first petroleum oil in 1854. George also pioneered the implementation of
the technique of steam distillation, and was thus able to manufacture
candles from a wide range of raw materials, including skin fat, bone fat, fish
oil and industrial greases.
• Despite advances in candle making, the candle industry declined rapidly
upon the introduction of superior methods of lighting:
• including kerosene
• 1879 invention of the incandescent light bulb

The story of Candles - Change
• Starting in 1780 the Argand lamp quickly replaced other oil lamps, which
were still in their basic ancient form.
• These in turn were replaced by the kerosene lamp which come into the
fore in 1840.
• Then bam!!! the next thing we know the electric light bulb is inverted in
the 1870s and electric light bulbs become common place in main cities
around the world.
• Society somehow then gets stuck with the incandescent light bulb for
almost 100 years.
• Then almost overnight the next revolution hits us, with the advent of the
energy saving light bulbs starting in the 1990s, followed by the lightemitting diode (LED) lights that many of us have in our houses today.

Summary - Lighting
• Mankind was entrenched with the humble candle for over 2000 years
• Then we jumped to the basic electric incandescent light bulb which
remained very much in the mainstream for the next 100 years
• Magically we progressed to LEDs in the last 15 years, where will be
next!

The Big Picture
• 14 -16 * 10^12 W (TW) energy production rate is currently used in the
world.
• The USA uses over 3 TW of energy to maintain its current quality of
life.
• Potential sources of energy are: fossil fuel, nuclear, geothermal, hydro,
wind and solar
• Issues:
•
•
•
•
•

Hydo – most of it being used
Fossil fuel – limited, politics, price, CO2
Geothermal – energy limit
Solar – only in the day
Wind – enviro, operate at certain times

Electricity Generation mix
World electricity generation by fuel, 2007-2035
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Total Primary Energy Supply (TPES)
in South Africa, 2014
[PJ]
26

7 047

1 405

8 452

2 110

888

125

1 935

326
163

8

145

12

8

145

Exports

Stock changes

Bunkers

6 205

6 174

10
36
151
12
4
661

Production

Imports
Coal
Oil

Production
+Imports
Oil products
Gas

Nuclear
Hydro

Geothermal/solar/wind
Biofuels/waste

TPES

Electricity

Sources: IEA

Figure 5 Primary energy supply in South Africa (2014) showing significant reliance on coal as a primary energy supplier and
single resource import risk (oil and liquid fuels).

Primary energy

Eskom: Problem – Efficiency
•
•
•
•

Capacity Eskom & non-Eskom
Actually generated
Demand
Not in use:
• 34% of system (15% ok)
• Medupis or Kusiles
• Expected to be fixed by end 2016/7…?
• Demand in decline!
• Where does the cost fall…?

46 000 MW
29 000 MW
31 000 MW (In decline)
15 149 MW

• Wait but its elections next year! – NERSA grants (2018/2019 financial year)
Eskom an average percentage price increase of 5.23%, Eskom wanted 30%!

7/05/2015
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Eskom: New Capacity
• New investment
• Kusile, Medupi & Ingula
• Renewable energy

15 167 MW
11 216 MW
3 700 MW

• > 5200 MW procured
• Hundreds of billion private sector investment

• Gas
• Coal
• Co-generation
• Minus: to be disconnected
• New over 6 years (2021)
7/05/2015

3 126 MW
2 400 MW
800 MW
(6 075 MW)
15 167 MW
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In Summary
• Change is difficult
• Private sector far more able and willing to change.
• The world still very dependent on Oil.
• So is Africa, actually more so.
• Renewable Energy is getting off the ground globally and in Africa.
• Eskom is a very big problem child for SA and the region - Years of bad
and questionable management.
• Storage tech is on the rise – batteries
• Key change in the energy sector needs to be government policy
• Change the model and look at more innovative solutions for Energy

Africa : Insolation levels

Thank You
For further information, please contact:
Gareth Warner :
gareth@momentousenergy.com

